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DETAILED ACTION 



Claim Objections 

Claim 10 is objected to because of the following informalities: In lines 1-2, the phrase 
. .forming a first isolation trench portion comprises forming a first isolation trench portion. . ." 
should be changed to ". . .forming said first isolation trench portion comprises forming said first 
isolation trench portion. . .". Appropriate correction is required. 

Claim 12 is objected to because of the following informalities: In lines 1-2, the phrase 
". . .forming a first isolation trench portion comprises forming a first isolation trench portion. . 
should be changed to ". . .forming said first isolation trench portion comprises forming said first 
isolation trench portion. . .". Appropriate correction is required. 

Claim 14 is objected to because of the following informalities: In line 2, the phrase 
. .forming a first isolation trench portion having. . should be change to ". . .forming said first 
isolation trench portion having. . .". Appropriate correction is required. 

Claim 15 is objected to because of the following informalities: In lines 1-2, the phrase 
. .forming a first isolation trench portion comprises forming a first isolation trench portion 
including. . should be change to . .forming said first isolation trench portion comprises 
forming said first isolation trench portion including. . .". Appropriate correction is required. 

Claim 17 is objected to because of the following informalities: In lines 1-2, the phrase 
. .forming a first isolation trench portion comprises forming a first isolation trench portion 
having. . ." should be changed to . .forming said first isolation trench portion comprises forming 
said first isolation trench portion having. . .". Appropriate correction is required. 
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Claim 23 is objected to because of the following informalities: In lines 1-2, the phrase 
". . .forming a first isolation trench portion comprises etching. . ." should be changed to 

. .forming said first isolation trench portion comprises etching. . .". Appropriate correction is 
required. 

Claim 27 is objected to because of the following informalities: In lines 1-2, the phrase 
". . .forming a first isolation trench portion comprises forming a first isolation trench portion 
having..." should be changed to "...forming said first isolation trench portion comprises forming 
said first isolation trench portion having. . .". Appropriate correction is required. 

Claim 32 is objected to because of the following informalities: In lines 1-2, the phrase 
". . .forming a gate comprises forming a gate comprising polysilicon" should be changed to 
"...forming said gate comprises forming said gate comprising polysilicon". Appropriate 
correction is required. 

Claim Rejections - 35 USC § 112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

2. Claims 4, 5-7, 9, 20, 24, 25-26 are rejected under 35 U.S.C. 1 12, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 4 recites the phrase ". . .forming an isolation trench in a semiconductor comprises 
forming an isolation trench in silicon". It is unclear whether the isolation trench of claim 1 is 
formed in a semiconductor comprises silicon. 
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Claim 5 recites the phrase "forming a masking layer having an opening disposed therein 
atop the silicon nitride layer. . ." in lines 4-5. The specification discloses a photoresist layer 
having an opening disposed on the top of the silicon nitride layer. The specification never 
discloses a masking layer having an opening disposed on the top of the silicon nitride layer. 

Claim 9 recites the phrase "forming a masking layer having an opening disposed therein 
atop the silicon nitride layer. . ." in lines 4-5. The specification discloses a photoresist layer 
having an opening disposed on the top of the silicon nitride layer. The specification never 
discloses a masking layer having an opening disposed on the top of the silicon nitride layer. 

Claim 20 recites the phrase ". . .continuing etching for a predetermined time interval after 
the silicon nitride layer has been broached and continuing to deposit polymer on the sidewalls. . ." 
in lines 4-6. It is unclear whether the plasma etching step of the silicon nitride layer and the 
polymer deposition step are performed simultaneously or they are sequenced one after another. 

Claim 24 recites the phrase ". . .forming a masking layer having an opening disposed 
therein atop the silicon nitride layer, the opening including sidewalls" in lines 3-4. The 
specification discloses a photoresist layer having an opening disposed on the top of the silicon 
nitride layer. The specification never discloses a masking layer having an opening disposed on 
the top of the silicon nitride layer. 

Claim 25 recites the phrase ". . .plasma etching through the silicon nitride layer using 
conditions that also deposit a polymer on the sidewalls; continuing etching for a predetermined 
time interval after the silicon nitride layer has been broached and continuing to deposit polymer 
on the sidewalls. . ." in lines 3-7. It is unclear whether the same conditions are being used for the 
plasma etching step and the polymer deposition step. In addition, it is unclear whether the 
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plasma etching step of the silicon nitride layer and the polymer deposition step are performed 
simultaneously or they are sequenced one after another. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the United 
States before the invention thereof by the applicant for patent, or on an international application by another who 
has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before the invention 
thereof by the applicant for patent. 

The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act of 1999 
(AIPA) do not apply to the examination of this application as the application being examined 
was not (1) filed on or after November 29, 2000, or (2) voluntarily published under 35 U.S.C. 
122(b). Therefore, this application is examined under 35 U.S.C. 102(e) prior to the amendment 
by the AIPA (pre-AIPA 35 U.S.C. 102(e)). 

4. Claims 1-4, 10 and 12 are rejected under 35 U.S.C. 102(e) as being anticipated by US 
Patent No. 6,274,457 to Sakai et al. 

Regarding claim 1, Sakai et al. (figures 1, 2a-f 5 3) teach a method of forming an isolation 
trench in a semiconductor comprising: 

forming a first isolation trench portion (a trench portion that has an angle of Al) having a 
first depth and having a first sidewall intersecting a surface of the semiconductor at a first angle; 

forming a second isolation trench portion (a trench portion that has an angle of A2) within 
and extending below the first isolation trench portion (a trench portion that has an angle of Al), 
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the second isolation trench portion having a second depth and including a second sidewall 
intersecting the first sidewall at an angle with respect to the surface that is greater than the first 
angle; and 

filling the first and second isolation trench portions with dielectric material (4a) (column 
5, line 34 - column 7, line 4). 

Regarding claim 2, Sakai et al. disclose the first angle of the first trench is about 45 - 80 
degrees (column 6, lines 19-21). In addition, the first angle of the first trench can also be less 
than 83 degrees and the first angle of the first trench is less than the second angle of the second 
trench (column 5, lines 56-58). Therefore, Sakai et al. teach forming a second isolation trench 
portion includes forming the second angle to be between eighty and ninety degrees (see figures 
l,2a-f). 

Regarding claim 3, Sakai et al. teach forming a first isolation trench portion includes 
forming the first angle to be in a range of from about thirty degrees to about seventy degrees 
(column 6, lines 19-21) and forming a second isolation trench portion includes forming the 
second angle to be more than eighty degrees (column 5, lines 56-58) (see figures 1, 2a-f). 

Regarding claim 4, Sakai et al. teach forming the isolation trench is formed in a 
semiconductor [1] comprises silicon (column 5, lines 38-40; column 5, lines 61-65). 

Regarding claim 12, Sakai et al. teach forming the first isolation trench portion comprises 
forming the first isolation trench portion including a sidewall at least some of which forms a 
substantially straight linear segment (see figures 1, 2a-f). 

Regarding claim 1, Sakai et al. (figures 7, 8(a)-(d)) teach a method of forming an isolation 
trench in a semiconductor comprising: 
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forming a first isolation trench portion (a trench portion that has an angle of Al) having a 
first depth and having a first sidewall intersecting a surface of the semiconductor at a first angle; 

forming a second isolation trench portion (a trench portion that has an angle of A2) within 
and extending below the first isolation trench portion (a trench portion that has an angle of Al), 
the second isolation trench portion having a second depth and including a second sidewall 
intersecting the first sidewall at an angle with respect to the surface that is greater than the first 
angle; and 

filling the first and second isolation trench portions with dielectric material (4) (column 9, 
line 25 - column 10, line 13). 

Regarding claim 10, Sakai et al. teach forming the first isolation trench portion (a trench 
portion that has an angle of Al) comprises forming the first isolation trench portion having a first 
depth about 3.75 to 37.5 percent of a total trench depth (see figures 8a-d; column 9, lines 42-63). 
Sakai et al. show the first isolation trench portion having a first depth of between five and fifty 
percent of a total trench depth. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 8, 13, 19, 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over Sakai 
et al. as applied to claim 1 above, and further in view of US Patent No. 6,258,688 to Tsai. 
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Regarding claim 8, Sakai et al. (figures \ } 2a-f, 3) differ from the claimed invention by not 
forming the first isolation trench portion comprises plasma etching the first isolation trench 
portion using gases including CF 4 and CHF 3 . However, Tsai teaches forming the isolation trench 
portion comprises plasma etching using compound gases of CF4 and CHF3 (column 5, lines 18- 
38). Therefore, it would have been obvious to one having ordinary skill in the art at the time the 
invention was made to incorporate the teaching of Tsai into the method taught by Sakai et al. 
because it reduces the size of the trench. 

Neither Sakai et al. nor Tsai teach forming the first isolation trench portion comprises 
plasma etching the first isolation trench portion using gases including CF 4 and CHF 3 in a ratio of 
CF4/CHF3 = 0. 1 1 to 0.67. It would have been obvious to one having ordinary skill in the art at 
the time the invention was made to find the optimal ratio of the gases of CF 4 and CHF 3 , since it 
has been held that discovering the optimum or workable ranges involves only routine skill in the 
art. In re Aller, 105 USPQ 233. 

Regarding claim 13, Sakai et al. teach a method of forming an isolation trench in a surface 
of a silicon wafer comprising: forming a mask on the surface, the mask including an opening and 
sidewalls (see figures 1, 2a-f, 3; column 5, line 61 - column 6, line 58). Sakai et al. differ from 
the claimed invention by not etching the silicon surface using gases including CF4 and CHF3 to 
form a first isolation trench portion. However, Tsai teaches forming the isolation trench portion 
comprises plasma etching using compound gases of CF4 and CHF3 (column 5, lines 18-38). 
Therefore, it would have been obvious to one having ordinary skill in the art at the time the 
invention was made to incorporate the teaching of Tsai into the method taught by Sakai et al. 
because it reduces the size of the trench. 
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Neither Sakai et al. nor Tsai teach forming the first isolation trench portion comprises 
plasma etching the first isolation trench portion using gases including CF4 and CHF3 in a ratio of 
CF4/CHF3 = 0. 1 1 to 0.67. It would have been obvious to one having ordinary skill in the art at 
the time the invention was made to find the optimal ratio of the gases of CF4 and CHF3, since it 
has been held that discovering the optimum or workable ranges involves only routine skill in the 
art. In re Aller, 105 USPQ 233. 

Regarding claim 19, Sakai et al. teach forming a silicon nitride layer (6) on the 
semiconductor surface (1); and forming a masking layer having an opening disposed therein atop 
the silicon nitride layer, the opening including sidewalls (see figures 2a-f; column 5, line 61 - 
column 6, line 2). 

Regarding claim 21, Sakai et al. teach forming a second isolation trench portion (a trench 
portion that has an angle of A2) within and extending below the first isolation trench portion (a 
trench portion that has an angle of Al), the second isolation trench portion (a trench portion that 
has an angle of A2) having a second depth and including a second sidewall intersecting the first 
sidewall at an angle with respect to the surface that is greater than the first angle (see figures 1 , 
2a-f) (column 5, line 34 - column 6, line 58). 

7. Claims 13 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over US 
Patent No. 6,258,688 to Tsai. 

Regarding claim 13, Tsai teaches (figures 1-3) a method of forming an isolation trench 
(22) in a surface of a silicon wafer (10) comprising forming a mask (18) on the surface, the mask 
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including an opening and sidewalls; and forming the isolation trench portion comprises plasma 
etching using compound gases of CF 4 and CHF 3 (column 5, lines 18-38). 

Neither Sakai et al. nor Tsai teach forming the first isolation trench portion comprises 
plasma etching the first isolation trench portion using gases including CF 4 and CHF 3 in a ratio of 
CF4/CHF3 = 0.1 1 to 0.67. It would have been obvious to one having ordinary skill in the art at 
the time the invention was made to find the optimal ratio of the gases of CF 4 and CHF3, since it 
has been held that discovering the optimum or workable ranges involves only routine skill in the 
art. In re Aller, 105 USPQ 233. 

Regarding claim 15, Tsai teaches forming the first isolation trench portion (22) comprises 
forming the first isolation trench portion including a sidewall at least some of which forms a 
substantially straight linear segment (see figure 3). 

8. Claims 13-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over Sakai et al. 
as applied to claim 1 above, and further in view of US Patent No. 6,258,688 to Tsai. 

Regarding claim 13, Sakai et al. teach a method of forming an isolation trench in a surface 
of a silicon wafer comprising: forming a mask (6) on the surface, the mask (6) including an 
opening and sidewalls (see figures 8a-d; column 9, lines 41-65). Sakai et al. differ from the 
claimed invention by not etching the silicon surface using gases including CF4 and CHF3 to form 
a first isolation trench portion. However, Tsai teaches forming the isolation trench portion 
comprises plasma etching using compound gases of CF4 and CHF3 (column 5, lines 18-38). 
Therefore, it would have been obvious to one having ordinary skill in the art at the time the 
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invention was made to incorporate the teaching of Tsai into the method taught by Sakai et al. 
because it reduces the size of the trench. 

Neither Sakai et al. nor Tsai teach forming the first isolation trench portion comprises 
plasma etching the first isolation trench portion using gases including CF4 and CHF3 in a ratio of 
CF4/CHF3 = 0.1 1 to 0.67. It would have been obvious to one having ordinary skill in the art at 
the time the invention was made to find the optimal ratio of the gases of CF 4 and CHF3, since it 
has been held that discovering the optimum or workable ranges involves only routine skill in the 
art. In re Aller, 105USPQ 233. 

Regarding claim 14, Sakai et al. teach etching the silicon surface includes forming the 
first isolation trench portion (a trench portion that has an angle of Al) having a first side wall that 
intersects the silicon surface at an angle in a range of from about thirty degrees to about seventy 
degrees (column 9, lines 44-46). 

Regarding claim 15, Sakai et al. teach forming the first isolation trench portion (a trench 
portion that has an angle of Al) comprises forming the first isolation trench portion including a 
sidewall at least some of which forms a substantially straight linear segment (see figures 8a-d). 

Regarding claim 16, Sakai et al. teach forming a second isolation trench portion (a trench 
portion that has an angle of A2) within and extending below the first isolation trench portion (a 
trench portion that has an angle of Al), the second isolation trench portion (a trench portion that 
has an angle of A2) including a second sidewall intersecting the first sidewall at an angle with 
respect to the surface that is greater than the first angle (figures 7, 8a-d). 

Regarding claim 17, Sakai et al. teaching forming the first isolation trench portion (a 
trench portion has an angle of Al) comprises forming the first isolation trench portion having a 
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first depth about 3.75 to 37.5 percent of a total trench depth (see figures 8a-d; column 9, lines 34- 
63). Sakai et al. show the first isolation trench portion having a first depth of between five and 
fifty percent of a total trench depth. 

9. Claim 1 1 rejected under 35 U.S.C. 103(a) as being unpatentable over Sakai et al. as 
applied to claim 1 above, and further in view of US Patent No. 5,874,317 to Stolmeijer. 

Regarding claim 11, Sakai et al. differ from the claimed invention by not planarizing the 
dielectric material filling the first and second isolation trench portions. However, Stolmeijer 
teaches planarizing the surface of the insulating layer (see figure 22). Therefore, it would have 
been obvious to one having ordinary skill in the art at the time the invention was made to 
incorporate the teaching of Stolmeijer into the method taught by Sakai et al., since it reduces the 
size of the device. 

10. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sakai et al. and 
Tsai as applied to claim 13 above, and further in view of US Patent No. 5,874,317 to Stolmeijer. 

Regarding claim 18, Sakai et al. teach filling the first and second isolation trench portions 
with dielectric material (4) (see figures 7, 8a-d). Sakai et al. differ from the claimed invention by 
not planarizing the dielectric material filling the first and second isolation trench portions. 
However, Stolmeijer teaches planarizing the surface of the insulating layer (see figure 22). 
Therefore, it would have been obvious to one having ordinary skill in the art at the time the 
invention was made to incorporate the teaching of Stolmeijer into the method taught by Sakai et 
al., since it reduces the size of the device. 
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1 1 . Claims 22, 24, 27-29 and 32 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over US Patent No. 5,969,393 to Noguchi. in view of US Patent No. 6,274,457 to Sakai et al. 

Regarding claim 22, Noguchi (figures 2A-4B) teaches a method of forming an isolation 
trench isolated transistor comprising: 

forming first and second trenches disposed to a respective side of a portion of silicon, 
forming the first and second isolation trenches; 

filling the first and second isolation trench portions with dielectric material (103); 

forming a gate (108) extending across the silicon portion from the first isolation trench to 
the second isolation trench; and 

forming source and drain regions (109) extending between the first and second isolation 
trench portions, the source region being disposed adjacent one side of the gate and the drain 
region being disposed adjacent another side of the gate that is opposed to the one side. 

Noguchi differs from the claimed invention by not forming a mask on the surface, the 
mask including first and second openings corresponding to the first and second isolation 
trenches; forming a first isolation trench portion in each of the first and second openings, each 
first isolation trench portion having a first depth and having a first sidewall intersecting a surface 
of the semiconductor at a first angle; and forming a second isolation trench portion within and 
extending below each of the first isolation trench portions, the second isolation trench portions 
having a second depth and including a second sidewall intersecting a respective one of the first 
side walls at an angle with respect to the surface that is greater then the first angle. However, 
Sakai et al. teach forming a mask (column 5, line 65 - column 6, line 5) on the surface, the mask 
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including first and second openings corresponding to the first and second isolation trench 
portions; forming a first isolation trench portion (a trench portion that has an angle of Al) in the 
openings, the first isolation trench portion having a first depth and having a first sidewall 
intersecting a surface of the semiconductor at a first angle; and forming a second isolation trench 
portion (a trench portion that has an angle of A2) within and extending below the first isolation 
trench portion (a trench portion that has an angle of Al), the second isolation trench portion (a 
trench portion that has an angle of A2) having a second depth and including a second sidewall 
intersecting the first sidewall| at an angle with respect to the surface that is greater then the first 
angle (see figures 1, 2a-f, 3; column 5, line 34 - column 6, line 58). Therefore, it would have 
been obvious to one having ordinary skill in the art at the time the invention was made to 
incorporate the trench-forming method of Sakai et al. into the first and second isolation trench- 
forming methods of Noguchi because it provides good electrical characteristics to the device 
isolation region. 

Regarding claim 24, the combined device teaches forming a silicon nitride layer on the 
semiconductor surface; and forming a mask layer having an opening disposed therein atop the 
silicon nitride layer, the opening including sidewalls (see figures 1, 2a-f of Sakai et al.; column 5, 
line 61 - column 6, line 2). 

Regarding claim 27, Noguchi differs from the claimed invention by not forming a first 
isolation trench portion comprises forming a first isolation trench portion having a first sidewall 
intersecting a surface of the semiconductor at an angle in a range of from about thirty degrees to 
about seventy degrees. However, Sakai et al. teach forming a first isolation trench portion 



Application/Control Number: 09/652,550 Page 1 5 

Art Unit: 2811 

comprises forming a first isolation trench portion having a first sidewall intersecting a surface of 
the semiconductor at an angle in a range of from about thirty degrees to about seventy degrees 
(column 6, lines 19-21). Therefore, it would have been obvious to one having ordinary skill in 
the art at the time the invention was made to incorporate the teaching of Sakai et al. into the 
method taught by Noguchi because an electric field can be restrained from concentrating on an 
edge portion of the device isolation region. 

Regarding claim 28, the combined device teaches forming a first isolation trench portion 
comprises forming a first isolation trench portion including a side at least some of which forms a 
substantially straight linear segment (see figure 1 of Sakai et aL). 

Regarding claim 29, Noguchi differs from the claimed invention by not forming a second 
isolation trench portion comprises forming a second isolation trench portion having a second 
sidewall forming an angle of more than eighty degrees with the surface. However, Sakai et al. 
teach forming a second isolation trench portion comprises forming a second isolation trench 
portion having a second sidewall forming an angle of more than eighty degrees with the surface 
(column 5, lines 56-58). Therefore, it would have been obvious to one having ordinary skill in 
the art at the time the invention was made to incorporate the teaching of Sakai et al. into the 
method taught by Noguchi because an electric field can be restrained from concentrating on an 
edge portion of the device isolation region. 

Regarding claim 32, the combined device teaches forming a gate comprises forming a 
gate comprising polysilicon. 
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12. Claims 22 and 30 are rejected under 35 U.S.C. 103(a) as being unpatentable over US 
Patent No. 5,969,393 to Noguchi. in view of US Patent No. 6,274,457 to Sakai et al. 

Regarding claim 22, Noguchi (figures 2A-4B) teaches a method of forming an isolation 
trench isolated transistor comprising: 

forming first and second trenches disposed to a respective side of a portion of silicon, 
forming the first and second isolation trenches; 

filling the first and second isolation trench portions with dielectric material (103); 

forming a gate (108) extending across the silicon portion from the first isolation trench to 
the second isolation trench; and 

forming source and drain regions (109) extending between the first and second isolation 
trench portions, the source region being disposed adjacent one side of the gate and the drain 
region being disposed adjacent another side of the gate that is opposed to the one side. 

Noguchi differs from the claimed invention by not forming a mask on the surface, the 
mask including first and second openings corresponding to the first and second isolation 
trenches; forming a first isolation trench portion in each of the first and second openings, each 
first isolation trench portion having a first depth and having a first sidewall intersecting a surface 
of the semiconductor at a first angle; and forming a second isolation trench portion within and 
extending below each of the first isolation trench portions, the second isolation trench portions 
having a second depth and including a second sidewall intersecting a respective one of the first 
sidewalls at an angle with respect to the surface that is greater then the first angle. However, 
Sakai et al. teach forming a mask (column 5, line 65 - column 6, line 5) on the surface, the mask 
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including first and second openings corresponding to the first and second isolation trench 
portions; forming a first isolation trench portion (a trench portion that has an angle of Al) in the 
openings, the first isolation trench portion having a first depth and having a first sidewall 
intersecting a surface of the semiconductor at a first angle; and forming a second isolation trench 
portion (a trench portion that has an angle of A2) within and extending below each of the first 
isolation trench portion (a trench portion that has an angle of Al), the second isolation trench 
portion (a trench portion that has an angle of A2) having a second depth and including a second 
sidewall intersecting the first sidewallf at an angle with respect to the surface that is greater then 
the first angle (see figures 7, 8a-d; column 9, line 25 - column 10, line 15). Therefore, it would 
have been obvious to one having ordinary skill in the art at the time the invention was made to 
incorporate the trench-forming method of Sakai et al. into the first and second isolation trench- 
forming methods of Noguchi because it provides good electrical characteristics to the device 
isolation region. 

a 

Regarding claim 30, Sakai et al. teaching forming the first isolation trench portion|trench 
portion ha^angle of Al) comprises forming the first isolation trench portion having a first depth 
about 3.75 to 37.5 percent of a total trench depth (see figures 8a-d; column 9 5 lines 34-63). Sakai 
et al. show the first isolation trench portion having a first depth of between five and fifty percent 
of a total trench depth. 

13. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over Noguchi and 
Sakai et al. as applied to claim 22 above, and further in view of US Patent No. 6,258,688 to Tsai. 
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Regarding claim 23, the combined device teaches forming a first isolation trench portion 
(a trench portion that has an angle of Al) comprises etching the silicon surface. Noguchi and 
Sakai et al. differ from the claimed invention by not etching the silicon surface using gases 
including CF 4 and CHF 3 to form a first isolation trench portion. However, Tsai teaches forming 
the isolation trench portion comprises plasma etching using compound gases of CF 4 and CHF 3 
(column 5, lines 18-38). Therefore, it would have been obvious to one having ordinary skill in 
the art at the time the invention was made to incorporate the teaching of Tsai into the method 
taught by Noguchi and Sakai et al. because it reduces the size of the trench. 

Noguchi, Sakai et al. and Tsai differ further from the claimed invention by not forming 
the first isolation trench portion comprises plasma etching the silicon surface using gases 
including CF 4 and CHF 3 in a ratio of CF4/CHF3 = 0. 1 1 to 0.67. It would have been obvious to 
one having ordinary skill in the art at the time the invention was made to find the optimal ratio of 
the gases of CF 4 and CHF 3 , since it has been held that discovering the optimum or workable 
ranges involves only routine skill in the art. In re Aller, 105 USPQ 233. 

14. Claim 31 is rejected under 35 U.S.C. 103(a) as being unpatentable over Noguchi and 
Sakai et al. as applied to claim 22 above, and further in view of US Patent No. 5,874,317 to 
Stolmeijer. 

Regarding claim 31, Noguchi and Sakai et al. differ from the claimed invention by not 
planarizing the dielectric material filling the first and second isolation trench portions. However, 
Stolmeijer teaches planarizing the surface of the insulating layer (see figure 22). Therefore, it 
would have been obvious to one having ordinary skill in the art at the time the invention was 
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made to incorporate the teaching of Stolmeijer into the method taught by Sakai et al., since it 
reduces the size of the device. 

Allowable Subject Matter 

Claims 5-7 and 9 would be allowable if rewritten to overcome the rejection(s) under 35 
U.S.C 1 12, second paragraph, set forth in this office action and to include all of the limitations of 
the base claim and any intervening claims. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Quang D Vu whose telephone number is 703-305-3826. The 
examiner can normally be reached on Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas can be reached on 703-308-2772. The fax phone numbers for the 
organization where this application or proceeding is assigned are 703-308-7722 for regular 
communications and 703-308-7722 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-308-0956. 



Conclusion 



QVU 

November 4, 2002 




